Drugs interfering with parasympathetic nerve transmission (autonomic ganglion blockers, muscarinic antagonists (tricyclic antidepressants» Drugs causing mesenteric vascular occlusion (contraceptive pill, adrenal corticosteroids) p-adrenoceptor antagonists (practolol) Irradiation (thorium, 198 Au) Obstruction from within the lumen Bariumsulphate The occurrence of intestinal obstruction following radiographic studies with barium sulphate has' been reviewed by Ansell (1975) . Since this is not strictly drug-induced it will not be considered further.
Cholestyramine
This resin has recently been reported to cause intestinal obstruction in infants treated with it for obstructive jaundice (Lloyd Still 1977 , Poley 1978 .
Potassium strictures
The increasing use of diuretics, and the hypokalaemia which follows with all except spironolactone, amiloride and triamterene, has led to the widespread use of potassium supplements. Although they may be necessary in patients with heart failure who are on digitalis and diuretics concurrently, their USe in other situations is less clearly established (British Medical Journal 1977) . Indeed, there is increasing evidence that for many patients their routine use is unnecessary and carries a risk of hyperkalaemia (Lawson 1974 ). In addition, it is well documented that potassium salts in high concentration can cause spasm of vascular smooth muscle (venous and arterial) and ischaemic ulceration of the intestinal mucosa. Subsequently, there may be haemorrhage from this site and occasionally perforation may supervene. Most commonly, healing of the ulcer occurs with fibrosis which leads to partial obstruction. The case history which follows is typical of the problem.
A 45-year-old woman with hypertension had been treated with bethanidine 10 mg three times daily, clonidine 50 ug three times daily and hydrochlorothiazide K 1 tablet twice daily. She developed colicky epigastric and periumbilical pain, occurring initially 20 minutes after meals but not relieved by antacids and increasing in frequency and severity over 4 weeks. Examination during the attacks (which were particularly pronounced at night) revealed tenderness in the right iliac fossa and rebound; bowel sounds were normal. Investigations were normal except for a leukocytosis of 16.5 x 10 6/1 and a plain X-ray of the abdomen which showed a few short fluid levels in the erect position. A barium meal and follow-through examination was considered normal. At laparotomy a short stricture (4 em long) was found in the mid small bowel. This was excised and an end-to-end anastomosis performed. She made an uneventful recovery.
Ideally, potassium supplements should be given in the diet or in liquid form but potassium chloride solution is unpalatable and causes nausea and vomiting in some patients. As a result, numerous formulations were introduced with the aim of circumventing the problem ofgastric irritancy. One method was to coat the potassium chloride with material that did not dissolve until the tablet reached the alkaline contents of the small intestine. However, many of these enteric-coated tablets did not release their contents in the gut at all but those which did sometimes produced high local potassium concentrations, favouring ischaemic ulceration of the bowel. Such preparations were available in this country until quite recently in the form of hydrochlorothiazide K (HydroSaluric-K) and a combination product with reserpine (Salupres). The withdrawal of these two products by Merck Sharp & Dohme should lead to a reduced incidence of potassium strictures in the future.
However, the alternative tablet preparation, Slow-K, can also cause this problem (Farquharson-Roberts et 01. 1975). Normally Slow-K, which is a formulation of potassium chloride in a wax matrix, releases its contents slowly throughout the gastrointestinal tract. But if intestinal transit is delayed by general debility, poor diet and other~drug therapy, potassium ulcers can develop. Continued vigilance is, therefore, necessary when a patient on a diuretic plus potassium therapy experiences symptoms compatible with partial small bowel obstruction. The diagnosis is often difficult and radiology may not. provide the answer. Treatment is by surgical resection in the majority of cases, but in a few the symptoms may subside once potassium supplements have been withdrawn. The possibility has also been raised that Slow-K tablets can be delayed in their transit through the oesophagus (Whitney & Croxon 1972) . Longstanding mitral valve disease, usually rheumatic, with gross enlargement of the left atrium can cause dysphagia and delay the passage of Slow-K tablets which can then release their contents locally and cause ulceration and subsequent stricture formation. Management of the latter situation may include treatment of the underlying cardiovascular disease and dilatation of the oesophagus.
Obstruction within the wall

Anticoagulants
Intramural haematoma of the small intestine was first described in 1838. In two out of three cases the duodenum is affected and in 75%of these blunt trauma to the abdomen is responsible. Oral anticoagulants as an underlying cause were first recognized by Berman & Mainella (l952) and now account for up to 15% of cases. Typical features are the sudden onset of cramping abdominal pain, nausea and vomiting in a patient on oral anticoagulants (Senturia et 01. 1961) . Examination reveals a low grade fever, a distended abdomen which is tender on palpation and rebound, with hypoactive or absent bowel sounds. Laboratory investigations may show a fall in the haemoglobin level, a leukocytosis and prolonged prothrombin time. An unusual example of the problem is illustrated by the following case history.
A 62-year-old housewife was admitted in February 1977with recurrent attacks of dyspnoea and the onset of left-sided pleuritic pain. On examination she was hyperventilating, had a pulse rate of 120/min and a blood pressure of 110/70. The venous pressure was elevated to the angle of her jaw and there was a pleural friction rub audible at the left lung base. Investigations showed that she was alkalotic with a pH of 7.45, hypocapnoeic with a PC02 of 3.8 kPa and hypoxic (Pao2 7.3 kPa). Lung scans revealed multiple perfusion defects in both lungs. She was started on heparin 10 000 units 6-hourly i.v, and warfarin was given in a dose of 10 mg on each of three successive days. Her clinical condition improved considerably during that time but on the fourth day she complained of nausea and vomiting at which time a plain X-ray of abdomen revealed a dilated loop of small intestine. The diagnosis of submucosal haemorrhage of the duodenum was confirmed by a barium meal examination and a prothrombin ratio of 10.8 (therapeutic range 1.0-3.0). Warfarin was discontinued and she was given fresh plasma which brought the prothrombin ratio back to 2.6. The signs of obstruction disappeared after 48 hours conservative therapy. Later, a repeat barium meal (Figure 1) showed that she had a huge duodenal diverticulum. Bacterial colonization of this was thought to have been associated with vitamin K deficiency and an increased susceptibility to the effects of warfarin.
The literature relating to anticoagulant ileus was reviewed by Herbert in 1968. Of the 88 cases which he collected, the jejunum was the site which was predominantly involved; the ileum was the next most common area affected, followed by the duodenum. The diagnosis is relatively simple once suspected and is based on barium follow-through examination which shows a rigid, narrow bowel segment often with a coarse mucosal pattern and spiky or 'picket fence' projections. The prothrombin time is usually very prolonged.
Medical (conservative) treatment is that of first choice. It includes nasogastric suction, intravenous fluids plus transfusion if necessary and, most important, correction of the haemorrhagic diathesis. In my view, previous writings on this subject arc erroneous in . recommending vitamin Kl as the first step in therapy. Oral anticoagulants, e.g. warfarin and bishydroxycoumarin, achieve their therapeutic effects by inhibiting the synthesis of vitamin K-dependent clotting factors numbers II, VII, IX and X. Vitamin Kl administration has no immediate effect on the concentration of these factors in blood but merely permits their resynthesis. In order to correct the problem quickly it is necessary to administer fresh plasma and the efficacyof this procedure can be checked by frequent prothrombin time or thrombotest estimations. However, vitamin K should normally be given as well in order to encourage the synthesis of new clotting factors. In the majority of cases recovery is rapid and the symptoms and signs disappear over 48 hours. Surgery may, however, be necessary if there are doubts about the diagnosis, if it is complicated by an intussusception or if necrosis of bowel occurs. It should not be undertaken without first correcting the clotting defect with fresh plasma.
Drugs affecting smooth muscle
The motility of the gastrointestinal tract is influenced by many endogenous hormones and neurotransmitter substances which include histamine and enkephalins. It is hardly surprising, therefore, that antihistamines may occasionally give rise to pseudo-obstruction (Daggett & Ibrahim 1976) . Similarly, all opiate or narcotic type analgesics have a constipating effect by increasing the tone in intestinal smooth muscle, and reducing propulsion and the strength of contractions. On occasion they can cause obstruction (Spira et 01. 1975 , Rubenstein & Wolff 1976 . Clonidine is a potent antihypertensive agent which acts within the central nervous system. However, in addition it has direct effects on both vascular and intestinal smooth muscle: constipation is common in patients receiving this drug. In the past few years a small number of cases of pseudo-obstruction of the intestine have been reported during the use of this drug (Bauer & Hellestrand 1976 , Bear & Steer 1976 . A rapid improvement has occurred following its withdrawal, but it is important to remember that the latter can sometimes precipitate a hypertensive crisis (Reid et al. 1977) , which can be controlled with labetalol.
Anticholinergics and autonomic ganglion blockers
The innervation of the intestine is complex, but there is considerable evidence to show that the majority of postganglionic parasympathetic neurones (PN) end by synapsing with interneurones located within the bowel wall. Sympathetic nerve fibres synapse also on the intemeurones and modulate transmission caused by release of acetylcholine from the PN. Vagal influences and those carried via the nervi errigentes can be blocked at two sites: the autonomic ganglia (which are located outside the wall) or at postganglionic muscarinic receptors by atropine-like drugs. In my view autonomic ganglion blocking drugs should no longer be used in the management of hypertension nor to produce hypotension during surgery because they are difficult to control and may cause paralytic ileus (Munster & Milton 1961) . Atropine-like compounds do not usually give rise to problems except in overdose or when combined with an opiate-type drug. Lomotil, for example, contains both diphenoxylate and atropine and might lead to obstruction if too much were given. Many (if not all) tricyclic antidepressants also have powerful anticholinergic effects and these can cause severe constipation, which-can simulate intestinal obstruction (Milner & Buckler 1964 , Milner & Hills 1966 .
Obstruction from outside the bowel Mesenteric thrombosis and the contraceptive pill Superior mesenteric vein thrombosis is a condition which affects predominantly the middleaged and elderly: males are more frequently involved than females. Since the introduction of oral contraceptives an increasing number of cases of this condition have been described in young women. Although the association between the use of oral contraceptives and mesenteric thrombosis remains unproven, the circumstantial evidence is strong and many such patients give a past history of thrombosis elsewhere. A similar predilection to vascular thrombosis affects patients taking adrenocorticosteroids.
Typically such patients present with severe abdominal pain and symptoms and signs of intestinal obstruction (Rose 1972) , but in cases which are diagnosed late pcritonism may also be present. In some patients these features are accompanied by the passage of red stools (Ellis & Heifetz 1973) . There is often a leukocytosis in excess of 20 x 10 6/1 and plain radiography reveals fluid levels. Later free fluid may be visible and paracentesis may reveal serosanguinous fluid. The diagnosis is, however, usually made at laparotomy and the majority of patients have been treated by excision and end-to-end anastomosis, anticoagulants being given in the recovery period. However. occasionally reversal of the vascular lesion has followed the cessation of oral contraceptive therapy (Nothmann et 01. 1973) .
Practalal-induced oculomucocutaneous syndrome
The features of an unusual syndrome produced by practolol therapy have been reviewed by Nicholls (1978) . In the majority of patients the skin was the only tissue involved: typically the rash was either psoriasiform or lichenoid in type, However, in a proportion of such patients the eye became involved by a keratoconjunctivitis sicca. In addition, by November 1977, 154 cases of sclerosing peritonitis had been described. In the majority of these (111; 72.1%) the eye was also involved and only 23 patients (15%) had sclerosing peritonitis alone.
The presenting features of the abdominal condition, which is characterized by overgrowth of collagen in the serosa, were first described by Brown et 01. (1974) and later reviewed by Thompson & Jackson (1977) . Symptoms include colicky abdominal pain and diarrhoea whilst examination may reveal a mass which apparently arises from the pelvis. Sometimes these features did not develop until several months after practolol had been stopped. Opinions concerning the value of radiology in making the diagnosis are conflicting. However, typically the proximal small bowel is dilated and haustrated and little of the remainder is visible since it is truncated and compressed within a 'plastic cocoon'. Treatment of the condition has been described by Brown et 01. (1974) and by Jackson (1977) . It consists of either incising the thickened peritoneum in a longitudinal direction or stripping the whole of the serosal membrane off the bowel once a plane of cleavage has been identified. The precise aetiology of the oculomucocutaneous syndrome is unknown, but only practolol can be definitely implicated in its causation.
Radiation
Intestinal obstruction has been described following retention of thorium dioxide in the pelvis after hysterosalpingography. At surgery the radiation damage has been shown to cause a fibrous stenosis of the small intestine and rectosigmoid (Ansell 1975 ). Similar problems have occurred following the use of intraperitoneal t98Au for epithelial carcinoma of the ovary. In one series (Decker et al. 1973) , 13 of 142 patients treated in this manner developed an obstruction between I and 10 years after therapy. Ten of these patients had also received external irradiation.
